Distribution of the AQP4 water channel in normal human tissues: protein and tissue microarrays reveal expression in several new anatomical locations, including the prostate gland and seminal vesicles.
Aquaporins facilitate osmotically driven water movement across cell membranes. Aquaporin 4 (AQP4) is a major water channel in the central nervous system where it participates in cerebral water balance. AQP4 is also present in basolateral membranes of lower respiratory tract airway and renal collecting duct epithelial cells, gastric parietal cells and skeletal muscle cells. However, the distribution of AQP4 in many other tissues is still unknown. The aim of this study was to determine the expression and relative abundance of AQP4 in human Tissue MicroArrays (TMAs) and human protein microarrays by immunohistochemistry and chemiluminescence. In the central nervous system AQP4 was abundantly expressed in the cerebral cortex, cerebellar cortex (purkinje/granular layer), ependymal cell layer, hippocampus and spinal cord. Lower levels were detected in choroid plexus, white matter and meninges. In the musculoskeletal system AQP4 was highly expressed in the sarcolemma of skeletal muscle from the chest and neck. In the male genital system AQP4 was moderately expressed in seminiferous tubules, seminal vesicles, prostate and epidiymis. In the respiratory system AQP4 was moderately expressed in lung and bronchus. AQP expression was abundant in the kidney. In the gastrointestinal system AQP4 was moderately present in basolateral membranes of parietal cells at the base of gastric glands. AQP4 was also detected in salivary glands, adrenals, anterior pituitary, prostate and seminal vesicles. Human protein microarrays verified the TMA data. Our findings suggest that AQP4 is expressed more widely than previously thought in human organs and may be involved in prostatic and seminal fluid formation.